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(57) Abstract: A rake receiver comprises fingers for demodulating re- 
ceived data transmitted through multipath and a data combining circuit 
for combining received data transmitted through paths and demodu- 
lated by the fingers. The data combining circuit calculates the cumu- 
lative sum of the received and demodulated data for every the same 
piece of data of each path each time the received data is demodulated 
by any one of the fingers so as to combine the received data. 
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m m 



RAKEgfeUM 

mm 

h;H£St«^^Jfflbfc:aig^t^ #IJ*«CDMA (Code Div 
ision Multiple Access -MnftW&TC&W #5£^&-5„ 

MLTSJ^fScDT, SfllfiStt, »©M (W^) *MTmmtznfcik 
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2 

amm am^wibx^mizim^^ &m*?nx^% 

5 V>a^i£^fflV>£>ftW3o £©RAKEg#^£$US'f&RAKEgfggfi 
i:©RAKE§^OTt5f^il:}t 0-2 0 9 9 

io 1 9^&mzM*<D%mw.Rz£%mm. mmzm^mmzy^A^mmm 

^ 1 1 -3 3 1 1 2 4^fgfciB^(DCDMA^aW^t^^ 0 

mvx, &mT-?*&mt&tz&<D**vtf&xi???mvt>nx^2>o 

*©7^ >#-£J;D W^nrc^TsCD^fx-^^^^r^^^U left 

fex, fie*©RAKEgfegflrm, 7^>#-@k:*^»©;*^u£&ib 

20 &ofc 0 
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3 

mmmtj z&m? sct^Tt srake gmmwzm m? %z.t\z$>z> e 
<Dm-%mT-?mz%mimLT&mtzct*®WLt?z>RAKE%mw 

15 mm^^^>^mmmmt, mammo? ^ >i3-\z&*)mmi*ntc&n7,v> 

&vmk^mc&n7s(D&m?-$i)m^n%mz, mm^nrc^-^^ 
#;u om-^m^-^mz^mm i^x^m* z t zftwittz rakes 
20 mmmzmmt & 0 
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4 
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5 

15 

20 g|3fcJU *56WORAKESffiS*©»J©*W^©#^«»&EaT»S. 

@5ti n 3 fc^fR AKESftgitoi&f^&^-r-^jfiw©^^ $ 
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06 tt, SI 3 !C^1"RAKEgfll««©»fP**-rS!l©*lfiW0^'r 5 > 

0114, *»WORAKESmS«O-ldfiW0»^iW»BIT?»S. 
I^EIt^t* RAKEg#gSl 0«, 3^©7^>^- (FINGERO, F 
10 INGER1, FINGER2) 12a, 12 b, 1 2 c t*-*^ 
@»14fcftfllAW*. £©RAKEg#gM», RAKESflT^fcJ;0» 

»©7^ >#-©i*i©vvfnfr©7^ ^^-fciDgmx-^dmLwsns© 

0jK0!l©RAKEg«ggl OtiHT, 7^>#-12a, 12b, 12c 

^0P5l4fcAASn5. fcfc* 7^>#-«, tfcfc&fcl©^©*)©^ 

7^>^-12a, 12b, 1 2 C#$!tte>nTV>£#> 7-f >#-©« 

20 5r-^-&«IiH»14H:, tl/^^16t, JP»#il8t, -fel/7^2 0 

(Dual port RAM) 2 2 2^>©7 HWX3>hD-^ 
(ADDR CTLO, 1) 24a, 2 4 b t ZtimXT Vi*. ^£-J* 
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7 

mmt. vvfn^©7w 1 2 a, 12 b, 12c t«t osfltx-^^w 

ZlilT, -tW^l >#— 1 2 a, 12b, 12c*6X*3 

8e>Kj£Snw«7^>5tf-l 2 a, 12b, 1 2 c ©^fcJlIttfcfeT, 4Bls 

fcJfi^*fa&|g£$nfcV>aJ, *gjfcfcn?«, 7-Y>#-l 2 a, 12b, 
10 1 2 c <&JR£"f3. 

»t> Aisisit iLUp&i6&ftLTmkAt>-$n%> 7^>#-i 
2 a, 12 b, 1 2 c©vi-rn^fc«koteia$nfc^/^osMx-^t> was 

7 K V7s3 > h n-5 2 4 a ©MW^ 0 U 2 2 

£ti5, (stw$nfcffio^^©K-s<gx-^ u < »«'«$*&&©«»[ 

•fei^7^2o«, -e©#?ofcA**n*ftflW»i8offl*fli^, sfcfct -e 

12 a, 12 b, i 2 cm*?nmz&vML®(o&m ; r~2tf%.m%nTc 
20 p#^t, ^ : EU2 2ic«, e:©^$nfcgffx-^a:iwii;«$nfcffi©A o 7 

©m^ft-^nts^tu e:n^©«-g-c«M^i 8©ffl^m#^tB* 
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;< ; E>J22te/7Fl/X3>Mn-724a, 2 4 b©«flffc,k?K -feU#* 
2 0©ffi;frte#&#*rr5'b©T!, B5k0!I©*£\ ^t'J 2 2 tttraT 

HUXn>ho-92 4b©fM»fc«fcD* : EU 2 2^S^ffl£nfc5 i -*te, 

7KI/7>P>bD-?2 4 a, 2 4b«, jffiifcO.kSfc^U 2 2(DW}ft&M 
UTT* *>©*?&*. 7HM3>hD-724att,-tW2O0ttl 
10 rtflH*©**y2 2's©#€rfc# (W) , £<fctf, Aim 8^A#$n5;*qE 
U 2 2^6©T-^©tt*fflb (R) ftftjfrr*. 7HPXP>ha-72 4b 
tt, CCRAKEgtSll O^^O^Mflr-^i^^^^U 2 2tf>£, 

©x-^©K#-mu (r) &«wrr*. 

^HJfifllTKJU ^t'J2 2iLTTa7M-hRAMWl, 2^ 
15 ©7HW3>hD-72 4a, 2 4 b$fffllTfa7^- hRAM©Ifrf£ 

7h*U^3>hD-72 4btOiHI^*ll&#JPl-n«> ^^U 2 2tLT 
i/>Wtf-hRAMt>&ffl^fiT&S. 10©7FK*3>hD-7T? 

u 2 2 ©if^^ast^ £ £ fcTsrarz?**. 

20 0 2©«E3ft:BI§#!llbfejW6, #3BiJJJ©RAKEgfeS1il 0©«rffr£ 

rats. 

Bl2^T^JTfS, §flr^f^>^-12a (FINGERO) fc«fc0 
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gfsx-^DO, Dl©«Sfc«p$n5. 7.f >#-l 2 atfgffix-* 

' D 1 ^it^^-f 5 >^T7^ >^J- 1 2 b (FINGER1) KliOS 

12 bMT-^Dl 5Iit§3"f5>^7^>^-l 2 c (FIN 
5 GER2) Ci^iT-^DOdWn, ^©t£, Dl^H^tlS. 

£T> 7-f 2 afc±Dg^x-*D0)8*«H£ft*. JKAgflx-^ 

DOIt £T©7-i'>#-l 2 a, 12 b, 1 2 cT?«iSft«3O0Si 
5 s -*D0©ft©*ft©£ftx-*D0T*a;fa&, )t ; EU2 2fctt, £©/1* 

^©^©/^©aw^nfcSMx-^DOttft^sn^vi. fox, ^©tgia 

10 SnfcSWfx-^DOtt, -fel/^7^16, 2 OS^LT^^U 2 2^A*$n, 
7FI/Xn>hP-^2 4 a©Mfflifc«fct), ^"©7 H U7s 0 fc**&*:n*. 
£©PMT> 2 2©7FW*0fcKk 7^>^-l 2 atCctDmi®$n 

fc^Mx-^ d o ###sfts. 

7^>#-l 2 afccfct}SMT-^Dl*J|SW$n«^$>^ 

15 74>u-i 2 bt«fcos^x-^Do«ns[fi$n*. isEtai^.fc-sfc, 

IfiWett, >#-l 2 a, 12 b, 1 2 c©flBlCff^«fi:*«RjesnwS 
©T, •fel/^^16*5lt *-f, 7^>#-l 2 afci&aMWSnfcS 
if-^D 1 «#2n, k^T7^ >#- 1 2 bfcck D*W*tlfcafllx-^ 

20 ft*, x-*£*ffl&l 4*>S, M^n^Mx-^Sr^TS©^^^ 
IHPSli 7^ >#-l 2 a, 12 b, 12 c x-* ©fc&K 

ftjaa«fMtib^T#*fcfiv». fox, 2^®§i7-^wc^sn& 
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1 0 

^©«k5fc, r-^MHCiO, £f\ 7-r >#-l 2 al;:J;D« 
5 IH£ftfc£fix-*D l^S^tlS, £©M£nfc^fx-^Dl&, 
mi^^nfcgffx-^D 0(Dm&tmC£5\Z, ±T<D7 4>%-l 2 a, 

12b, i2ci?m%zn%3^<D%M?~?Di<Dfo<Dm®<Dum2ntz§im 

3 > b 2 4a ©0JW;: J; 0 , ^©7 H 1/7. 1 {C##&3;ft3o 
10 £©P#,£n?> 2 2 ©7 K 1/71 fctt, 7^>#-l 2 a£<kD»£*l 

fcg€x-^D i &vm sns. 

©sassn/tsrax-^D o sk«j©«LW$n&six-^D 0T?tt»vj©-e 
15 .to, *q&u 2 2<D7Fuzo\zffi&2nT^zmm2ntzgmT-?Doi!fim 

il©B#«, 2 2©7FV7 0£teu 7-f >#-l 2 afc±0*W*tl 

20 fc^r-^D 0 7^ >#-l 2 b£=fc9»£nfcglfx-7D 0 £#iJP 
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1 1 

&©T\ ^ft^ft^U 2 2®M§7 H^X 0, lfc#&£ft£. *&, 
7^>^-12a, 12 b, 1 2 c£«fcD«ii£ft3#/ , ?X©gfBx-*D0te 
HCf-^&CT, ^^W^nT^^'J 2 2<DN-7 Kl/X0«#&3; 
tl*. I^IX, 7^>^-12a, 12 b, 1 2 cfc£0mi3£nS&A o ;*©§ 
5 fT^Dlfel^DT-^&lDT, RfcbPJMsftT^U 2 2©|3-7 Kl/X 1 

io 7^>#-i 2 ct^oaia^nfcsex-^Do^Mi^tttAsti*. 

S^l 8£A#£ft> El&fc, T\ t UX3>ha-52 4 aOH#PfcJ:tK 

2 2 ©7Fi/x i fc^sttwsanasnfcgfcx-^D 

15 m$nTiP#Sil 8teA*3*l : S. ^LT, ftUfSl 8tJ:DJP» 

fc^ftx-^D 1 7^ >#-i 2 bfc«ko*wsn^s<ix-^D i tarn 
20 asnfe^-^awswran*. 
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1 2 

I^i8ia*$n, mmz. 7W7,n>Yu-y2 4 a<Dmm\z&y). 

2 2 ©7 F 1/7 0 l:^$tlt^§«^$Hfc§<lT-^D 0 » 

izl/^2 0£^LT**U 2 2^A?j£tl, |WlD7Fl/A0k:?l«# 
5 ji^tl^o 

^ ; 6U2207h>7Oi:(l 7^>^-12a, 12b, 
1 2 c©^n^tltJ;DM$nfc^:T(7)^{fx-^D 0^^jp^$tlfc 

£T<DtS!ll£n£gfSx-*D O^^jp^^nfcx-^^^^U 2 2© 

^t'J 2 2©7Hl/X0fc^$tlTV^M$nfc^x-^D0«^tB$ 

^LT«^^, >^f- 1 2 c H J: D^if-^D 1 M$n5. Z\(D'& 
!H£ftfcgfax-^D 1 fcMO^P^nfcgfs^-^D 1 
15 l£ggl 8fcA7j£ft, mmz, 7\iUXn>hU-7 2 4a<Dmffl\Z&K), 
J*^'J 2 2 <D7 VV7,l\Z&ft%nT^%mmizntc&m?-'i? 1 DltfWLfr 

£ft> irl/^^2 O&^bT^^U 2 2^A*$n, 1^7 h* 1/X 1 tC?fg## 

20 ^©I^^T, / ; tU2 207Hl/7 1fcH >#— 1 2 a, 12b, 
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13, 

£T0QLm2fttt&m ; r-*D l^W^tlfer-^^t'J 2 2© 
J:0, ^^U 2 2©7Hl/Xl{C^jt$tlTV^^$nfcgjsT-^Dl^ 

io i^>^;n^wso> 2-?©oti, Q^m^dtpsns. 

^3«©^»#3ifivX^A©^^ (3 GPP) Ttt> £JMW 
15 **2o©7>5 t :*-£/BV»TT& U >7©ffi^£MT3^ A*-^£:£©ffi 

«few?ijffl$n§ 0 ^/t-s^^fc^w-**-^;!^-^- k© i 
$§sttd c^iasifflr^-fn-^) Tia, mx\mmm<?)2-o(DTy<Ti- 

20 £fc> Jltl&©20©T>'r^-^e>Mffi$nSx— ^©F*3©— ^Ux. 

^x-^^©**©Mi?ji«$n, fl6*tt, 2 '»#;n^r^©x-^©iw 
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1 4 

fcT, 3GPP©STTD©Jg-&, &*CD7-r 0 £4^(2^ 

Sit ^-^^Jli^m* £ tlSo 
&T©i&BJ§T&, Wjz£©3GPP©STTDO«-§r©J:-5(^ i^«4 0 

IDIll^1-RAKEgjfg«3 0«, HKDRAKEgjfgttl 0 H&V^T, 

£<=>{;:> 7^ yii^fc&v'&Mzntc&m^-z^-ztef&m&^Mji 

TZf'f S.>?ZfflmtZ>£?lZLrch<DT\ 4/C>©7^>#- (FIN 
GERO, FINGER1, FINGER2, FINGER3) 32a, 
15 3 2 b, 32c, 32dt, 7-f 5 >7Hg[Hli& 3 4 x-7£j«&36£ 

0 3l:StRAKE§igl3OH^^t, ^f, 7^>^-32a, 
32b, 32c, 3 2 dtt* 01fc?j*f7>f >#— 1 2 a, 12b, 12c 
tJt^T, ^©fiW3«55\e»4^^^M^nTV^^j6^5fc^T$)So 

20 7^ >%-<Dmm$2msun:&n&&<. Pizv&fetetai,^ cnz 

©7^>#-3 2a, 3 2 b, 3 2 c, 3 2 ^tB^) $n§^p^©g{f 
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15' 

?^=i>tfm&m&3 4n, 7^>#-3 2a, 3 2b, 3 2 c, 3 2dfr£ 

A^$n5itp^©#A°x©§{fx-^^x-^'&^iHis&3 6^m*i-5 
^-r ^>if^mmt?>%(DT\ &*oyj >#-3 2 a, 32b, 32c, 

3 2 d»)&-r£4 0(DF I FO (First-In First-Out) 3 8 a, 3 8 b, 
5 3 8 c, 3 8d^IiTU5 0 ^ 5 >^f|g|E]g&3 4teF I FOfd» 

£nf\ ra 7;w#- h r am^ k/7^7j-f ffi® ^ u m&z&m v 

32a, 32b, 32c, 3 2 d fc«fc D«H$n&g£x-*JWKiJ&£ftS 

io fete, nfcSftx-^ *&/^<Dm-%m?-?mz%mmhT&jm- 

/^'J 4 4 ftJiI0i®4 6 tZMXT^Z. 

ZZX\ M§§4 2^«, ±U2? 4 o t*^y 4 4©tB^f^A*$tl, 
iP^4 2©{±}^f§-^tt^tU 4 4tX*$tlTV^. ^t'J4 4 

^< 5 >7*i!filllj& 3 4 ^ 6 U 7 XT. h«^R E QjftSA* $n§. 4 6 

frSWU ttfPflWCTLl, CTL2*«-fel/^^4 0*«k^ : EU4 4^ffl*$ 

20 bps, f-^M3 6ii -fei/^^^ocffia-rsiifiaBPs* 

fcflATV**. $C,f3, !HfliaK4 6«S, 0 1 (3^Tx-^^^IUg§ 14© 
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1 6 

7HWXa>hO"-724a, 2 4 bMfgJdJQ^T, Wifi0^5>flliEia 
CTL 2 imXbtU 4 4 ©ftJfrTST H 

Mft '0' £ns„ £«iB#£fr-5K:lSU W-fSfll 

* © F*I ©&30 ©&S8 £ n&gflTT 5 - * * * U 4 4«^nTViS^« 

io n^o 

figiHif&i4©i6f^t^iD-e^5^e., -to«MH&R9itt#i»-r*. 

Jfct, H3fcw-rRAKESMIS«3 OOlirfPftWWT*. 
S*f, B4©*>f 5>^*-h£#Jl8bfca«&, ^3>^IISH5|)fc3 4© 
l*J©l^©F I F0 3 8 afc#BLTRAKESflS*3 0Ottf^SttWr*. - 
20 B4©^5>^*-htejj*?\fc:5fc* 7^>^3 2a* 

e»F I F03 8 afcjftU 4 OCDx-^ £|£& 1 UT, feUB^gfix-* 
D0~3, D4~7, -OJHBtlI^A*$n^feCDfr§o 
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x-*£E»&3 6tt, fi-^RESETNCOn^WJl/ilctO U-b^ bStl, 

7HVX©x-^tt '0' (Mb$tl5feOtt§. 

£1\ 7^ 3 2 a^SIitOgif-^D 0 (DINO) ^FIFO 

3 8al:^bTA*$n§t, Z-fDikm-Zntcgm^-fD Ofcfc, FIFO 
3 2 aCD^-f h7h*l/XWA0fc-&}§£n£. Xhn-^STB^ 
10 ^©Sr^T^D©^-r5>^l?^-r K7Fl/XWA0;5H>^ 'J 

rtVvf l/^UI/tft D> U ^ XX hffi-^R E Qfc/vr l/^MC&S. 

& do~d3) 0n<Di~4WrU<Dm§i*nTz&m7 1 -?\z^n?nttfo'?2> 

15 f§-5fT&D, F I F03 8 aid, x-^ricEIi® 3 6 £<£oTJ£Mil£*U>^ 

i^REQH ^ne>©U^X7> h#-^REQ0~3(DOR (flftlft) 
T£D, 03t^TJ;5t, r-^«!S3 6 6 HMlT#Ae» 

20 F I F0 3 8 a^6U^XXMf^REQ^4* 6tt<5«i:, MffllUS§4 6^6 
1 1/^ ^ 4 0 UMLTUffllll^C T L 1 ^-lA Bn§. dtltO&DT, FIFO 
3 8 aO'J-F7 h*l/XRAO*^^UJ$tlfe«^$nfcfif-^D 0 
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1 8 

(DOUTO) W±U#9 4 0ftt>mi$-trZtlZ. :©r-^D0}t JP^gg 
* 0' MH^tl, ^OftlJMg** Tfct>£, t-^D0ATO ; £'J4 4 

t , Um®& 4 6 £> F I F O 3 8 a fc*t LTT^ J >J y 5?flT#A C Kifi 
^f.n5„ dWCJSCT, FIF03 8 am T^y'Jy^ifACKCDfi 
■feT**D©*-f 5>^T, F I F0 3 8 a©'J-H7HMRA0*H>^ 
U * > h StlT U - F7 H 1/7. R A 1 U ^XX hffi-^R E Q 0 # 

10 o>)KJW:S^n5. 

DO-3OMD0t-^D1-3^ F I F0 3 8 a©7-f 

wa i ~ 3 t-tn-tfnffii&sn, ^tven u - H7 h vt, r a i ~ 3 a> &«#tB 

15 §0 Sfc, #£>40<£>x-^ 04©^TO, r-^D4~7, -KlOVvr'feW 

g§ 3 404OCDF I F03 8 a, 3 8 b, 3 8 c, 3 8 d0ffiSPMMC*BLT 
RAKEg«^S3 0 ©»f^&Sa^TS. nttiC, 7^>^3 2a, 3 2 b, 
20 3 2 c, 3 2d*f.#>irMt5FIF03 8 a > 38b, 38c, 38d 

^iT^stii, fnfn4oor-^5*fibt, tito^ir-^ 

#*D0~3, D4~7, "•0«fcJK&A#$n5fc©£?"<5. 
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HZ.!!. 03©RAKEgfI^B3 OTtt^^WklT^^^ U?X* 
hft^REQfcL &*©F I F03 8 a, 38b, 38c, 3 8 d £> ff! 

@K4 6*5, ^©FIF0 3 8 a, 38b, 38c, 3 8 die** UT^-ft^ 
5 nX*3rtlT*0v F IF03 8 a, 3 8 b, 3 8 c, 3 8 te^n^ftteLfc 

05fiitfa6CD5"f5>m-h , Ptt < FIF03 8 a, 38b, 

3 8 c, 3 8dfr*>fflffl®&4 6fC#Ur#*SftSU£XXh#^£^n-?ft 
F 0 RREQ, F1_RREQ, F 2 RREQ, F 3 RREQi't"^). * 

10 &, W«ai64 6^6'C-n-6nOF I F03 8 a, 3 8 b, 3 8 c, 3 8dfc^ 

LTttbnzr # j v ysw^s-tn-tfriF o_rack, f i_rack, 

F 2 RACK, F3_RACK<hT5<, 

FIF03 8a, 3 8 b, 3 8 c, 3 8 d © U - K 7 K 1/X £-£n-?n 

FO_ADDR, F 1 ADDR, F 2 ADDR, F 3 ADDRt1"5. * 

15 tc, 4 4©7Kl^X£MEM_ADDR. J^U 4 4'\©x-#©#£& 

^Mt«7-f hi #§MEM_WRNit§. Mg©«^£&<5 

S TATEtTS. 

-^n^tlOF I F03 8 a, 38b, 38c, 3 8 dfr&fflfP 0S&4 6 
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